WHAT IS CLAIMED IS: 



1. A plasma processing apparatus comprising: 

a plasma processing chamber having a plasma excitation 
electrode for exciting a plasma; 

a radiof requency generator for supplying a 
radiof requency voltage to the electrode; 

a radiof requency feeder connected to the electrode; and 

a matching circuit having an input terminal and an 
output end, wherein the input terminal is connected to the 
radiof requency generator and the output end is connected to 
an end of the radiof requency feeder so as to achieve 
impedance matching between the plasma processing chamber and 
the radiof requency generator, 

wherein a frequency which is three times a first series 
resonant frequency f 0 of the plasma processing chamber which 
is measured at the end of the radiof requency feeder is 
larger than a power frequency f e of the radiof requency waves. 

2. A plasma processing apparatus according to claim 1, 
wherein a frequency of 1.3 times the first series resonant 
frequency f 0 is larger than a power frequency f e . 

3. A plasma processing apparatus according to claim 2, 
wherein the first series resonant frequency f 0 is larger 
than three times the power frequency f e . 



- 173 - 



4. A plasma processing apparatus according to claim 3, 
wherein a series resonant frequency f 0 > which is defined by a 
capacitance between the plasma excitation electrode and a 
counter electrode for generating the plasma in cooperation 
with the plasma excitation electrode is larger than three 
times the power frequency f e . 

5. A plasma processing apparatus according to claim 4, 
wherein the plasma excitation electrode and the counter 
electrode are of a parallel plate type, and the series 
resonant frequency f 0 . and the power frequency f e satisfy the 
relationship : 



wherein d represents the distance between the plasma 
excitation electrode and the counter electrode, and 5 
represents the sum of the distance between the plasma 
excitation electrode and the generated plasma and the 
distance between the counter electrode and the generated 



6. A plasma processing apparatus according to claim 1, 
further comprising a resonant frequency measuring terminal 
for measuring the resonant frequency of the plasma 
processing chamber, in the vicinity of the end of the 
radiof requency feeder. 




plasma . 
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7. A plasma processing apparatus according to claim 6, 
further comprising a switch provided between the 

radiof requency feeder and the resonant frequency measuring 
terminal, wherein the switch electrically disconnects the 
end of the radiof requency feeder from the resonant frequency 
measuring terminal and connects the end of the 
radiof requency feeder to the output end of the matching 
circuit in a plasma excitation mode in which the plasma is 
excited, whereas the switch electrically connects the end of 
the radiof requency feeder to the resonant frequency 
measuring terminal and disconnects the end of the 
radiof requency feeder from the resonant frequency measuring 
terminal in a measuring mode in which the resonant frequency 
of the plasma processing chamber is measured. 

8. A plasma processing apparatus according to claim 6, 
further comprising a resonant frequency measuring unit which 
is detachably connected to the resonant frequency measuring 
terminal . 

9. A plasma processing apparatus according to claim 8, 
wherein the resonant frequency characteristics in the plasma 
excitation mode and the resonant frequency characteristics 
in the measuring mode are set to be equal to each other. 
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10. A performance validation system for a plasma 
processing apparatus according to claim 1, the system 
comprising : 

at least one client terminal; and 

performance information providing means for providing 
performance information to said at least one client terminal, 

wherein the performance information comprises standard 
operation information regarding general information of the 
plasma processing apparatus and operation and maintenance 
information regarding specific information of the plasma 
processing apparatus, 

wherein said at least one client terminal has at least 
one function of requesting the display of performance 
information and uploading the operation and maintenance 
information to the performance information providing means . 

11. The performance validation system for the plasma 
processing apparatus according to Claim 10, wherein the 
standard performance information and the operation and 
maintenance information comprise information regarding a 
first series resonant frequency f 0 . 

12. The performance validation system for the plasma 
processing apparatus according to Claim 11, wherein the 
standard performance information is used as a catalog or a 
specification document. 



- 176 - 



13. A plasma processing apparatus comprising a 
plurality of plasma processing chamber units, 

each plasma processing chamber unit comprising: 

a plasma processing chamber having a plasma 
excitation electrode for exciting a plasma; 

a radiof requency generator for supplying a 
radiof requency voltage to the plasma excitation electrode; 

a radiof requency feeder connected to the plasma 
excitation electrode; and 

a matching circuit having an input terminal and an 
output terminal, wherein the input terminal is connected to 
the radiof requency generator and the output terminal is 
connected to the radiof requency feeder so as to achieve 
impedance matching between the plasma processing chamber and 
the radiof requency generator, 

wherein a variation, defined by (A^x - ^i n ) / (A^^ + 
A min ) , between the maximum frequency A^j. and the minimum 
frequency Aj^ among radiof requency characteristics A of the 
plurality of plasma processing chambers has a predetermined 
value, wherein, in each plasma processing chamber unit, the 
radiof requency characteristic A thereof is measured at a 
measuring point which is at the end of the corresponding 
radiof requency feeder connected to the output terminal of 
the corresponding matching circuit. 

14 . A plasma processing apparatus comprising a 
plurality of plasma processing chamber units, 
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each plasma processing chamber unit comprising: 

a plasma processing chamber having a plasma 
excitation electrode for exciting a plasma; 

a radiof requency generator for supplying a 
radiof requency voltage to the plasma excitation electrode; 

a radiof requency feeder connected to the plasma 
excitation electrode; and 

a matching circuit having an input terminal and an 
output terminal, wherein the input terminal is connected to 
the radiof requency generator via a radiof requency feed line, 
whereas the output terminal is connected to the 
radiof requency feeder so as to achieve impedance matching 
between the plasma processing chamber and the radiof requency 
generator, 

wherein a variation, defined by (A^^ - A^jJ / (A^-^ + 
^min) ' between the maximum frequency A mSLX and the minimum 
frequency A min among radiof requency characteristics A of the 
plurality of plasma processing chambers has a predetermined 
value, wherein, in each plasma processing chamber unit, the 
radiof requency characteristic A thereof is measured at a 
measuring point which is the radiof requency-generator-side 
end of the radiof requency feed line connected to the 
respective radiof requency generator. 

15. A plasma processing apparatus comprising a 
plurality of plasma processing chamber units, 

each plasma processing chamber unit comprising; 
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a plasma processing chamber having a plasma 
excitation electrode for exciting a plasma; 

a radiof requency generator for supplying a 
radiof requency voltage to the plasma excitation electrode; 

a radiof requency feeder connected to the plasma 
excitation electrode; and 

a matching circuit having an input terminal and an 
output terminal, wherein the input terminal is connected to 
the radiof requency generator via a radiof requency feed line, 
whereas the output terminal is connected to the 
radiof requency feeder so as to achieve impedance matching 
between the plasma processing chamber and the radiof requency 
generator, 

wherein a variation, defined by {A max - A min ) / (A max + 
■^min) ' between the maximum frequency and the minimum 

frequency Aj^ among radiof requency characteristics A of the 
plurality of plasma processing chambers has a predetermined 
value, wherein, in each plasma processing chamber unit, the 
radiof requency characteristic A thereof is measured at a 
measuring point which is the input terminal connected to the 
corresponding radiof requency feed line. 

16. A plasma processing apparatus according to claim 

13, wherein the predetermined value is less than 0.1. 

17. A plasma processing apparatus according to claim 

14, wherein the predetermined value is less than 0.1. 
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18. A plasma processing apparatus according to claim 
15, wherein the predetermined value is less than 0.1. 

19. A plasma processing apparatus according to claim 

13, wherein each radiof requency characteristic A is any one 
of a resonant frequency f, an impedance Z e at the frequency 
of the radiof requency generator, a resistance R e at the 
frequency of the radiof requency generator, and a reactance 
X e at the frequency of the radiof requency generator. 

20. A plasma processing apparatus according to claim 

14, wherein each radiof requency characteristic A is any one 
of a resonant frequency f, an impedance Z e at the frequency 
of the radiof requency generator, a resistance R e at the 
frequency of the radiof requency generator, and a reactance 
X e at the frequency of the radiof requency generator. 

21. A plasma processing apparatus according to claim 

15, wherein each radiof requency characteristic A is any one 
of' a resonant frequency f , an impedance Z e at the frequency 
of the radiof requency generator, a resistance R e at the 
frequency of the radiof requency generator, and a reactance 
X e at the frequency of the radiof requency generator. 



22. A plasma processing apparatus according to claim 

13, wherein each radiof requency characteristic A is a first 
series resonant frequency f 0 . 

23. A plasma processing apparatus according to claim 

14, wherein each radiof requency characteristic A is a first 
series resonant frequency f 0 . 

24. A plasma processing apparatus according to claim 

15, wherein each radiof requency characteristic A is a first 
series resonant frequency f 0 . 

25. A plasma processing apparatus according to claim 
13, wherein three times the first series resonant frequency 
f 0 corresponding to each plasma processing chamber is larger 
than the frequency f e of the radiof requency waves . 

26. A plasma processing apparatus according to claim 

13, wherein each plasma processing chamber has a measuring 
terminal for measuring the radiof requency characteristic A 
thereof at the corresponding measuring point. 

27. A plasma processing apparatus according to claim 

14, wherein each plasma processing chamber has a measuring 
terminal for measuring the radiof requency characteristic A 
thereof at the corresponding measuring point. 
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28. A plasma processing apparatus according to claim 
15, wherein each plasma processing chamber has a measuring 
terminal for measuring the radiof requency characteristic A 
thereof at the corresponding measuring point. 

29. A plasma processing apparatus according to claim 

26, wherein each plasma processing chamber has a switch in 
the vicinity of the corresponding measuring point in which 
the switch electrically disconnects the measuring point from 
the measuring terminal and connects the radiof requency 
feeder to the radiof requency generator in a plasma 
excitation mode in which the plasma is excited, whereas the 
switch electrically connects the measuring point to the 
measuring terminal and disconnects the radiof requency 
generator from the measuring point in a measuring mode in 
which the radiof requency characteristic A of the 
corresponding plasma processing chamber is measured. 

30. A plasma processing apparatus according to claim 

27, wherein each plasma processing chamber has a switch in 
the vicinity of the corresponding measuring point in which 
the switch electrically disconnects the measuring point from 
the measuring terminal and connects the radiof requency 
feeder to the radiof requency generator in a plasma 
excitation mode in which the plasma is excited, whereas the 
switch electrically connects the measuring point to the 
measuring terminal and disconnects the radiof requency 



- 182 - 



generator from the measuring point in a measuring mode in 
which the radiof requency characteristic A of the 
corresponding plasma processing chamber is measured. 

31. A plasma processing apparatus according to "claim 
28, wherein each plasma processing chamber has a switch in 
the vicinity of the corresponding measuring point in which 
the switch electrically disconnects the measuring point from 
the measuring terminal and connects the radiof requency 
feeder to the radiof requency generator in a plasma 
excitation mode in which the plasma is excited, whereas the 
switch electrically connects the measuring point to the 
measuring terminal and disconnects the radiof requency 
generator from the measuring point in a measuring mode in 
which the radiof requency characteristic A of the 
corresponding plasma processing chamber is measured. 

32. A plasma processing system comprising a plurality 
of plasma processing apparatuses, 

each plasma processing apparatus comprising: 

a plasma processing chamber having a plasma 

excitation electrode for exciting a plasma; 

a radiof requency generator for supplying a 

radiof requency voltage to the plasma excitation electrode; 

a radiof requency feeder connected to the plasma 

excitation electrode; and 
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a matching circuit having an input terminal and an 
output terminal, wherein the input terminal is connected to 
the radiof requency generator and the output terminal is 
connected to the radiof requency feeder so as to achieve 
impedance matching between the plasma processing chamber and 
the radiof requency generator, 

wherein a variation, defined by (A^^ - A min ) / (Aj^ + 
Aj^jJ , between the maximum frequency A^^. and the minimum 
frequency A^.^ among radiof requency characteristics A of the 
plurality of plasma processing chambers has a predetermined 
value, wherein, in each plasma processing chamber, the 
radiof requency characteristic A thereof is measured at a 
measuring point which is at the end of the corresponding 
radiof requency feeder connected to the output terminal of 
the corresponding matching circuit. 

33. A plasma processing system comprising a plurality 
of plasma processing apparatuses, 

each plasma processing apparatus comprising: 

a plasma processing chamber having a plasma 
excitation electrode for exciting a plasma; 

a radiof requency generator for supplying a 
radiof requency voltage to the plasma excitation electrode; 

a radiof requency feeder connected to the plasma 
excitation electrode; and 

a matching circuit having an input terminal and an 
output terminal, wherein the input terminal is connected to 
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the radiof requency generator via a radiof requency feed line, 

whereas the output terminal is connected to the 

radiof requency feeder so as to achieve impedance matching 

between the plasma processing chamber and the radiof requency 

generator, 

wherein a variation, defined by {A max - \i n ) / (Aj,,^ + 
Aj^) , between the maximum frequency A^^ and the minimum 
frequency among radiof requency characteristics A of the 

plurality of plasma processing chambers has a predetermined 
value, wherein, in each plasma processing chamber, the 
radiof requency characteristic A thereof is measured at a 
measuring point which is the radiof requency-generator-side 
end of the radiof requency feed line connected to the 
respective radiof requency generator. 

34. A plasma processing system comprising a plurality 
of plasma processing apparatuses, 

each plasma processing apparatus comprising: 

a plasma processing chamber having a plasma 
excitation electrode for exciting a plasma; 

a radiof requency generator for supplying a 
radiof requency voltage to the plasma excitation electrode; 

a radiof requency feeder connected to the plasma 
excitation electrode; and 

a matching circuit having an input terminal and an 
output terminal, wherein the input terminal is connected to 
the radiof requency generator via a radiof requency feed line, 
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whereas the output terminal is connected to the 

radiof requency feeder so as to achieve impedance matching 

between the plasma processing chamber and the radiof requency 

generator, 

wherein a variation, defined by (A^ - Aj^) / (A max + 
A^n) r between the maximum frequency and the minimum 

frequency among radiof requency characteristics A of the 

plurality of plasma processing chambers has a predetermined 
value, wherein, in each plasma processing chamber, the 
radiof requency characteristic A thereof is measured at a 
measuring point which is the input terminal connected to the 
corresponding radiof requency feed line. 



35. A plasma processing system according to claim 32, 
wherein the predetermined value is less than 0.1. 



36. A plasma processing system according to claim 33, 
wherein the predetermined value is less than 0.1. 



37. A plasma processing system according to claim 34, 
wherein the predetermined value is less than 0.1. 



38. A plasma processing system according to claim 32, 
wherein each radiof requency characteristic A is any one of a 
resonant frequency f, an impedance Z e at the frequency of 
the radiof requency generator, a resistance R e at the 
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frequency of the radiof requency generator, and a reactance 
X e at the frequency of the radiof requency generator. 

39. A plasma processing system according to claim 33, 
wherein each radiof requency characteristic A is any one of a 
resonant frequency f, an impedance Z e at the frequency of 
the radiof requency generator, a resistance R e at the 
frequency of the radiof requency generator, and a reactance 
X e at the frequency of the radiof requency generator. 

40. A plasma processing system according to claim 34, 
wherein each radiof requency characteristic A is any one of a 
resonant frequency f, an impedance Z e at the frequency of 
the radiof requency generator, a resistance R e at the 
frequency of the radiof requency generator, and a reactance 
X e at the frequency of the radiof requency generator. 

41. A plasma processing system according to claim 32, 
wherein each radiof requency characteristic A is a first 
series resonant frequency f 0 . 

42. A plasma processing system according to claim 33, 
wherein each radiof requency characteristic A is a first 
series resonant frequency f 0 . 
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43. A plasma processing system according to claim 34, 
wherein each radiof requency characteristic A is a first 
series resonant frequency f 0 . 

44. A plasma processing system according to claim 32, 
wherein three times the first series resonant frequency f 0 
corresponding to each plasma processing chamber is larger 
than the frequency f e of the radiof requency waves. 

45. A plasma processing system according to claim 33, 
wherein each plasma processing chamber has a measuring 
terminal for measuring the radiof requency characteristic A 
thereof at the corresponding measuring point. 

46. A plasma processing system according to claim 34, 
wherein each plasma processing chamber has a measuring 
terminal for measuring the radiof requency characteristic A 
thereof at the corresponding measuring point. 

47. A plasma processing system according to claim 35, 
wherein each plasma processing chamber has a measuring 
terminal for measuring the radiof requency characteristic A 
thereof at the corresponding measuring point. 

48. A plasma processing apparatus according to claim 
44, wherein each plasma processing chamber has a switch in 
the vicinity of the corresponding measuring point in which 
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the switch electrically disconnects the measuring point from 
the measuring terminal and connects the radiof requency 
feeder to the radiof requency generator in a plasma 
excitation mode in which the plasma is excited, whereas the 
switch electrically connects the measuring point to the 
measuring terminal and disconnects the radiof requency 
generator from the measuring point in a measuring mode in 
which the radiof requency characteristic A of the 
corresponding plasma processing chamber is measured. 

49. A plasma processing apparatus according to claim 

45, wherein each plasma processing chamber has a switch in 
the vicinity of the corresponding measuring point in which 
the switch electrically disconnects the measuring point from 
the measuring terminal and connects the radiof requency 
feeder to the radiof requency generator in a plasma 
excitation mode in which the plasma is excited, whereas the 
switch electrically connects the measuring point to the 
measuring terminal and disconnects the radiof requency 
generator from the measuring point in a measuring mode in 
which the radiof requency characteristic A of the 
corresponding plasma processing chamber is measured. 

50. A plasma processing apparatus according to claim 

46, wherein each plasma processing chamber has a switch in 
the vicinity of the corresponding measuring point in which 
the switch electrically disconnects the measuring point from 
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the measuring terminal and connects the radiof requency 
feeder to the radiof requency generator in a plasma 
excitation mode in which the plasma is excited, whereas the 
switch electrically connects the measuring point to the 
measuring terminal and disconnects the radiof requency 
generator from the measuring point in a measuring mode in 
which the radiof requency characteristic A of the 
corresponding plasma processing chamber is measured. 

51. A performance validation system for a plasma 
processing apparatus according to claim 13, the system 
comprising : 

at least one client terminal; and 

performance information providing means for providing 
performance information to said at least one client terminal, 

wherein the performance information comprises standard 
operation information regarding general information of the 
plasma processing apparatus and operation and maintenance 
information regarding specific information of the plasma 
processing apparatus, 

wherein said at least one client terminal has at least 
one function of requesting the display of performance 
information and uploading the operation and maintenance 
information to the performance information providing means . 
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52. A performance validation system for a plasma 
processing apparatus according to claim 14, the system 
comprising : 

at least one client terminal; and 

performance information providing means for providing 
performance information to said at least one client terminal 

wherein the performance information comprises standard 
operation information regarding general information of the 
plasma processing apparatus and operation and maintenance 
information regarding specific information of the plasma 
processing apparatus, 

wherein said at least one client terminal has at least 
one function of requesting the display of performance 
information and uploading the operation and maintenance 
information to the performance information providing means. 

53. A performance validation system for a plasma 
processing apparatus according to claim 15, the system 
comprising : 

at least one client terminal; and 

performance information providing means for providing 
performance information to said at least one client terminal 

wherein the performance information comprises standard 
operation information regarding general information of the 
plasma processing apparatus and operation and maintenance 
information regarding specific information of the plasma 
processing apparatus, 
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wherein said at least one client terminal has at least 
one function of requesting the display of performance 
information and uploading the operation and maintenance 
information to the performance information providing means . 

54 . A performance validation system according to claim 

51, wherein the performance information includes the 
variation of the radiof requency characteristics A. 

55. A performance validation system according to claim 

52, wherein the performance information includes the 
variation of the radiof requency characteristics A. 

56. A performance validation system according to claim 

53, wherein the performance information includes the 
variation of the radiof requency characteristics A. 

57 . A performance validation system for a plasma 
processing system according to claim 32, the system 
comprising: 

at least one client terminal; and 

performance information providing means for providing 
performance information to said at least one client terminal, 

wherein the performance information comprises standard 
operation information regarding general information of the 
plasma processing apparatus and operation and maintenance 
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information regarding specific information of the plasma 
processing apparatus, 

wherein said at least one client terminal has at least 
one function of requesting the display of performance 
information and uploading the operation and maintenance 
information to the performance information providing means. 

58. A performance validation system for a plasma 
processing system according to claim 33, the system 
comprising: 

at least one client terminal; and 

performance information providing means for providing 
performance information to said at least one client terminal, 

wherein the performance information comprises standard 
operation information regarding general information of the 
plasma processing apparatus and operation and maintenance 
information regarding specific information of the plasma 
processing apparatus, 

wherein said at least one client terminal has at least 
one function of requesting the display of performance 
information and uploading the operation and maintenance 
information to the performance information providing means . 

59. A performance validation system for a plasma 
processing system according to claim 33, the system 
comprising : 

at least one client terminal; and 
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performance information providing means for providing 
performance information to said at least one client terminal, 

wherein the performance information comprises standard 
operation information regarding general information of the 
plasma processing apparatus and operation and maintenance 
information regarding specific information of the plasma 
processing apparatus, 

wherein said at least one client terminal has at least 
one function of requesting the display of performance 
information and uploading the operation and maintenance 
information to the performance information providing means. 

60. A performance validation system according to claim 

57, wherein the performance information includes the 
variation of the radiof requency characteristics A. 

61. A performance validation system according to claim 

58, wherein the performance information includes the 
variation of the radiof requency characteristics A. 

62. A performance validation system according to claim 

59, wherein the performance information includes the 
variation of the radiof requency characteristics A. 
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